In this article it is pointed out how the di®erent layers of substructure of matter were revealed to us by experiments which were essentially very similar to the famous ®-particle scattering experiment performed by Rutherford. This experiment, which revealed the nuclear structure of an atom, paved the way towards our current understanding of the fundamental constituents of matter and shaped the course of physics for the 20th century.
1.`Looking' Inside Matter
We are all celebrating the centenary of the remarkable discovery by Rutherford that all the positive charge and almost all the mass of an atom is concentrated in a tiny region, christened`nucleus of an atom' by him. This discovery, in fact, shaped the course of physics for the entire century 1 . After the discovery of atomic structure of matter, this was the next step into our journey towards an understanding of what lies at the`heart of matter'. Rutherford in fact,`split' the atom! The importance of this step is underscored when we note that a physicist like Feynman had hailed our knowledge of atomic structure of matter as the one piece of understanding worthy of passing on to the future, should all but one piece of the entire scienti¯c knowledge be destroyed. The series of experimental and theoretical investigations that began with Rutherford's experiment have now helped us understand that the basic building blocks of nature are quarks and leptons, the quarks making up protons/neutrons which in turn make up the nuclei that form then atoms along with electrons. The atoms in turn make the molecules and so on. In fact, the simple drawing in Figure 1 depicts how di®erent layers of structure of matter have been revealed at di®erent distance/energy scales. This picture helps us appreciate the magnitude of importance of Rutherford's discovery.
In general, there have been two basic ways in which physicists have arrived at this current understanding of the substructure of matter. One is by noting similarities and patterns in the properties of the composites { like atoms, nuclei and various particles such as proton, neutron, pions, etc., { and the second is to scatter o® beams of particles from a target. Rutherford's experiment has pioneered the second way. In some sense the experiments being carried out today at the LHC (Large Hadron Collider) { where relativistic beams of protons or positive heavy ions collide with each other, hunting possibly for answers about the laws of physics that function at the heart of matter and at the beginning of the Universe { are but a logical conclusion of the kind of experiment performed by Rutherford.
